Effect of propionic and methylmalonic acids on the in vitro phosphorylation of intermediate filaments from cerebral cortex of rats during development.
In this study we investigated the in vivo and in vitro effects of methylmalonic (MMA) and propionic acids (PA), at concentrations usually found in methylmalonic acidemia and propionic acidemia respectively, on the phosphorylation of intermediate filament proteins in cerebral cortex of rats during development. Rats of 9, 12, and 17 days were acutely injected with the acids and sacrificed 90 min after injection. The cerebral cortex was dissected, and slices were incubated with 32P-orthophosphate. The cytoskeletal fraction was extracted and the radioactivity incorporated into intermediate filament subunits was measured. In addition, cortical slices from nontreated rats of 9, 12, 15, 17, 21, and 60 days of life were incubated with the acids in the presence of 32P-orthophosphate, the cytoskeletal fraction was extracted and the radioactivity was measured. Results demonstrated that MMA and PA significantly decreased the radioactivity incorporated into intermediate filament proteins at day 12, both in vivo and in tissue slices. In contrast, PA increased the in vitro phosphorylation of the cytoskeletal proteins in slices of 21-day-old animals. It acts through PP2A and PP2B in 12-day-old rats and through PKA and PKCaMII in 21-day-old animals. We propose that alteration of cytoskeletal protein phosphorylation caused by methylmalonic and propionic acids may be related to the neurological dysfunction characteristic of propionic and methylmalonic acidemia.